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Introduction: The most common potentially treatable cause of basal ganglia calciﬁcation is hypoparathyroidism.
Case report: We present a case of incidentally detected basal ganglia calciﬁcation due to hypoparathyroidism in a child presenting with seizures and discuss the clinical
features, imaging ﬁndings, and management of hypoparathyroidism.
Conclusion: Prompt detection and treatment of hypoparathyroidism can prevent intracranial calciﬁcation and the risk of intracerebral haemorrhages in patients with
intracranial calciﬁcation.Introduction: La cause la plus courante potentiellement traitable de la calciﬁcation des noyaux gris centraux est l’hypoparathyroı¨disme.
Etude de cas: Nous pre´sentons le cas d’une calciﬁcation des noyaux gris centraux de´tecte´e accidentellement lie´e a` un hypoparathyroı¨disme chez un enfant souffrant de
convulsions, et discutons des caracte´ristiques cliniques, des re´sultats produits par l’imagerie me´dicale et de la prise en charge de l’hypoparathyroı¨disme.
Conclusion: La de´tection rapide et le traitement de l’hypoparathyroı¨disme peuvent e´viter la calciﬁcation intracraˆnienne et le risque d’he´morragies ce´re´brales chez les
patients pre´sentant une calciﬁcation intracraˆnienne.African relevance
 Seizures are the most common complaint in the paediatric
age group in developing countries. Over 85% of paediatric
emergency visits are because of seizures in African countries.
 The most common causes of seizures in the paediatric age
group in developing nations are perinatal complications,
postnatal complications, and infections.
 Basal ganglia calciﬁcation can be found incidentally in
patients presenting with seizures. As hypoparathyroidism is
a potentially treatable cause of basal ganglia calciﬁcation, cal-
cium and parathyroid hormone levels must be investigated
and treated immediately to prevent further complications.Introduction
We present a case of incidentally detected basal ganglia calci-
ﬁcation due to hypoparathyroidism in a child presenting withseizures and discuss the clinical features, imaging ﬁndings, and
management of hypoparathyroidism.
Case report
A 10-year-old male child presented to the emergency centre
with a chief complaint of seizures for the ﬁrst time. He was sit-
ting on the couch playing a video game when the ﬁrst episode
occurred. He had three episodes of generalized tonic–clonic
seizures over a 24-h period, each lasting for approximately
5 min. His mother, who witnessed the episodes, explained that
his whole body was shaking but denied her son having incon-
tinence of urine, repetitive behaviours like lip smacking, ton-
gue biting, perioral cyanosis, or any skin colour changes
during the episodes. The child did not have loss of conscious-
ness, postictal confusion, drowsiness, headache, or focal motor
deﬁcits after the episode. There was no history of trauma,
fever, headache, pain, nausea, vomiting, vertigo, weakness,
numbness, infections, abdominal pain, sleep deprivation, or
vaccinations in the recent past.
The child was born at term to a gravida 2, para 2 mother
via spontaneous uncomplicated vaginal delivery. The antenatal
history was uneventful. The birth weight was approximately
2720 g. Child’s neonatal period was uneventful and he was
breastfed for 1 year. His diet included vegetables, meat, eggs,
cereals, pulses, and milk. He was not a picky eater. He was
Figure 1 Axial non-contrast CT image of the brain at the level of
basal ganglia demonstrates dense calciﬁcation in the bilateral basal
ganglia (white arrows) and subcortical white matter (black arrow).
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developmental milestones and received all vaccinations at the
appropriate ages. He had no previous serious childhood infec-
tions, surgeries, or injuries requiring hospitalization.
There was no history of seizures, sudden deaths, or any neu-
rological diseases in any other family members. The child lived
in a well-built house with his biological parents and younger
female sibling (aged four). They belonged to a middle socioeco-
nomic group. He was a well-behaved and intelligent child, and
slept approximately 8 h per day. There was no history of allergy
to any medications and no history suggestive of lead intake.
On physical examination his vital signs were blood pressure
100/70 mmHg, pulse rate 78, respiratory rate 18, temperature
36.7 C, and pulse oximetry 98% saturated. His weight was
30.8 kg and height 127 cm. General examination showed no
pallor, icterus, cyanosis, clubbing, lymphadenopathy, or
oedema. No abnormalities were detected in the head, nose,
eyes, ears, neck, and spine. Examination of skin did not reveal
any bruises or scars. There were no signs of intentional trauma
or any other signs of child abuse.
On neurological examination, higher functions were intact.
He was alert and oriented to time, place, and person. He could
recall three objects after 5 min. Gait was normal. There were
no meningeal signs or signs of intracranial hypertension. Cra-
nial nerves were intact with normal fundus, sense of smell, eye
movements, hearing, facial symmetry, speech, and swallowing.
Sensory system examination was normal. Motor system exami-
nation revealed hyperreﬂexia. Muscle tone and power were nor-
mal. Babinski sign was negative. Respiratory, cardiovascular,
and abdominal examinations did not reveal any abnormalities.
In order to rule out any structural abnormalities of the
brain, a non-contrast head CT (Fig. 1) was performed, which
revealed bilateral basal ganglia and subcortical white matter
calciﬁcations.
Laboratory investigations are listed in Table 1. Of note,
serum calcium was 6.2 mg/dL (range: 8.0–10.1 mg/dL), serum
phosphorus was 7.1 mg/dL (range: 3–6 mg/dL), serum alkaline
phosphatase was 24 IU/L (range: 32–130 IU/L), and serum
intact parathyroid hormone level was 8 pg/mL (range 10–
55 pg/mL).
Electroencephalogram and lumbar puncture were not per-
formed. Signs of hypocalcaemia were elicited by inﬂating a
blood pressure cuff over the arm for 2 min, provoking ﬂexion
of the wrist and metacarpophalangeal joints, hyperextension of
the ﬁngers, and ﬂexion of the thumb (carpopedal spasm-
Trousseau’s sign), and by tapping the face just anterior to
the ear, provoking twitching of the ipsilateral facial muscles
(Chovstek’s sign).
In the setting of the biochemical abnormalities of low cal-
cium level, high phosphorus level, and low parathyroid hor-
mone level, hypoparathyroidism was considered as the
probable cause of seizures. Upon arriving to the hospital the
child was given a single dose of diazepam 0.4 mg/kg IV to pre-
vent further seizures. Subsequently, the child was treated with
intravenous calcium carbonate and calcitriol (active vitamin
D) while in the hospital.
Discussion
Basal ganglia calciﬁcation is characterized by calcium deposits
in the basal ganglia, which is seen in up to 1% of computedtomography (CT) scans of the brain.1 It is frequently encoun-
tered in elderly patients, in whom it is considered an incidental,
idiopathic, and inconsequential ﬁnding.1 The most common
site of calciﬁcation within the basal ganglia is often the globus
pallidus.2 Calciﬁcation occurring outside the basal ganglia is
often considered pathological and seen in the dentate nucleus
of the cerebellum, subcortical white matter, corona radiate,
and thalamus.2 Similarly, basal ganglia calciﬁcation in paediat-
ric age groups is pathological and can be seen in a wide gamut
of pathologies including endocrine disorders (hypoparathy-
roidism, pseudohypoparathyroidism, hyperparathyroidism,
hypothyroidism), metabolic disorders (mitochondrial cytopa-
thies, Leigh disease, familial idiopathic basal ganglia calciﬁca-
tion or Fahr’s disease), developmental/congenital disorders
(Hastings–James syndrome, Cockayne syndrome, neuroﬁbro-
matosis, tuberous sclerosis, Down’s syndrome), infections
(cytomegalovirus, toxoplasmosis, congenital rubella, measles,
chickenpox), and toxic conditions (carbon monoxide poison-
ing, lead intoxication, radiotherapy, hypoxia).3
The most common potentially treatable cause of basal gan-
glia calciﬁcation is hypoparathyroidism. The association
between basal ganglia calciﬁcation and hypoparathyroidism
was ﬁrst described by Eaton et al. in 1939.4 The pathophysiol-
ogy of this entity is uncertain but characterized microscopi-
cally by calciﬁcation of perivascular colloid in the cerebral
blood vessels.2 Since adequate treatment of hypoparathyroid-
ism may lead to marked clinical improvement, serum concen-
tration of calcium, phosphorus, and parathyroid hormone
(PTH) is suggested to be determined in all individuals with cal-
ciﬁcation of the basal ganglia to rule out hypoparathyroidism.
Hypoparathyroidism can be caused by congenital disorders
(like Di George syndrome, mitochondrial cytopathies),
Table 1 Results of initial laboratory investigations.
Value Reference range
CBC Haemoglobin (g/dL) 12.2 11.5–15.5
Haematocrit (%) 38 35–45
RBCs (·106/lL) 4.2 4.0–5.2
WBCs (·103/lL) 5.2 5–14.5
RDW (%) 12 11.5–14
MCV (ﬂ) 80 76–90
MCHC (g/dL) 32 32–36
MCH (pg) 28 26–30
Platelets (/lL) 178,000 150,000–450,000
Electrolytes Sodium (mEq/L) 138 135–147
Potassium (mEq/L) 3.9 3.5–5.2
Magnesium (mEq/L) 1.8 1.7–2.2
Chloride (mg/dL) 100 95–107
Calcium (mg/dL) 6.2 8.0–10.1
Phosphorus (mg/dL) 7.1 3–6
Alkaline phosphatase (IU/L) 24 32–130
Albumin (g/dL) 3.8 3.5–5
Direct bilirubin (mg/dL) 0.1 0–0.3
Total bilirubin (mg/dL) 0.8 0.1–1.2
Intact parathyroid hormone level (pg/mL) 8 10–55
Blood glucose (mg/dL) 101 80–120
Lead level (lg/dL) 0.9 0–109
Vitamin D (ng/mL) 42 30–74
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II), surgery, autoimmune disorders (familial autoimmune pol-
yglandular syndrome type I), or hemochromatosis, or can be
idiopathic.5,6 Patients present with tetany, seizures, cardiomy-
opathy, and mental retardation. The age of onset varies with
the cause: Di George syndrome usually presents in the ﬁrst
few weeks of life (though some cases can present in the late
childhood) whereas autoimmune disorders and idiopathic
causes usually manifest in late childhood and adolescence. Di
George syndrome is associated with thymic hypoplasia, velo-
pharyngeal insufﬁciency, and a variety of congenital cardiac
malformations (tetralogy of fallot, truncus arteriosis).5 Famil-
ial autoimmune polyglandular syndrome type I is associated
with mucocutaneous candidiasis and vitiligo.5 Pseudohypopar-
athyroidism (type Ia) is characterized by obesity, short stature,
mental retardation and skeletal abnormalities.5 Besides tetany
and seizures, hypoparathyroidism can cause parkinsonian fea-
tures and dementia. Such parkinsonian features do not
respond to drugs containing levodopa. Basal ganglia calciﬁca-
tion should be considered as a differential diagnosis in psychi-
atric patients with a movement disorder. Biochemical workup
is characterized by low serum calcium and elevated serum
phosphorus levels. It is important to exclude conditions like
hypomagnesaemia, vitamin-D resistance or deﬁciency, and
renal failure as the cause of the biochemical abnormalities.5
Serum intact parathyroid hormone levels are decreased in
patients with hypoparathyroidism, in contrast to what is seen
in pseudohypoparathyroidism, where the serum intact para-
thyroid hormone levels are usually elevated or normal. Urine
calcium–creatinine ratio is elevated in both hypoparathyroid-
ism and pseudohypoparathyroidism. The imaging features of
hypoparathyroidism are generalized increase in bone density,
hypoplasia of tooth enamel and dentine, premature closure
of epiphysis, sclerosis of the sacroiliac joints, intracranial(basal ganglia, dentate nucleus), spinal ligament and subcuta-
neous calciﬁcations, and rachitic rosary. Patients with severe
hypoparathyroidism and intracerebral calciﬁcation may be at
risk for spontaneous intracerebral bleed and should be moni-
tored accordingly.7 If early treatment prior to the tetanic epi-
sodes is instituted in a patient with hypoparathyroidism, it
may prevent the development of complications such as intra-
cranial calciﬁcations, cataract and permanent retardation.
The mainstay of treatment of hypoparathyroidism is cal-
cium and active vitamin D supplementation. Our patient has
been under follow-up for 12 months with calcium and calci-
triol supplementation.
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